Sex differences in learned fear expression and extinction involve the medial prefrontal cortex (mPFC). We recently demonstrated that enhanced learned fear expression during auditory fear extinction and its recall is linked to persistent theta activation in the prelimbic (PL) but not infralimbic (IL) cortex of female rats. Emerging evidence indicates that gamma oscillations in mPFC are also implicated in the expression and extinction of learned fear. Therefore we re-examined our in vivo electrophysiology data and found that females showed persistent PL gamma activation during extinction and a failure of IL gamma activation during extinction recall. Altered prefrontal gamma oscillations thus accompany sex differences in learned fear expression and its extinction. These findings are relevant for understanding the neural basis of post-traumatic stress disorder, which is more prevalent in women and involves impaired extinction and mPFC dysfunction.
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Introduction
Women show a greater prevalence of post-traumatic stress disorder (PTSD) than men (Glover, Jovanovic, & Norrholm, 2015; Maeng & Milad, 2015) , yet the neural mechanisms underlying this sex difference remain unclear. PTSD is characterized by impaired fear extinction (Jovanovic & Norrholm, 2011; Milad et al., 2009) . This is the reduction in learned fear that results from repeated non-reinforced presentations of the conditioned stimulus (CS) (Herry et al., 2010) . PTSD is also associated with dysfunction of the medial prefrontal cortex (mPFC), a heterogeneous brain area important for mediating the expression and extinction of learned fear. Whereas the anterior cingulate cortex (ACC) is involved in learned fear expression, its extinction requires the ventromedial prefrontal cortex (vmPFC) (Linnman et al., 2012; Mueller, Panitz, Hermann, & Pizzagalli, 2014) . Importantly, ACC and vmPFC dysfunction are observed in PTSD (Milad et al., 2009; Shin et al., 2009 ). Accumulating evidence indicates sex differences in fear extinction that involve mPFC (Baker-Andresen, Flavell, Li, & Bredy, 2013; Baran, Armstrong, Niren, & Conrad, 2010; Merz et al., 2012; Rey, Lipps, & Shansky, 2014; Zeidan et al., 2011) . However, the functional roles of different mPFC subregions in mediating sex differences in learned fear expression and extinction remain unclear.
Using in vivo electrophysiology, we have recently shown that sex differences in learned fear expression are linked to altered mPFC theta oscillations (4-12 Hz) in rats (Fenton et al., 2014) . Compared to males, females exhibited more fear during auditory fear extinction and its recall which was accompanied by persistent theta activation in prelimbic (PL) cortex, the rodent homolog of ACC. In contrast, we found no sex differences in theta activity in infralimbic (IL) cortex, the homologous area to vmPFC (SierraMercado, Padilla-Coreano, & Quirk, 2011; Vidal-Gonzalez, VidalGonzalez, Rauch, & Quirk, 2006) . Compared to males, females also showed more contextual fear before extinction and extinction recall associated with persistent PL theta activation, whereas there was no accompanying sex difference in IL theta activation. Given the lack of sex differences in IL theta activity observed before and during extinction and its recall, we speculated that the enhanced fear shown by females was due to impaired contextual
